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10Q, Quad, SPST, CMOS Analog Switches

General Description

Maxim’'s MAX312/MAX313/MAX314 analog switches
feature low on-resistance (10Q max) and 1.5Q on-resis-
tance matching between channels. These switches con-
duct equally well in either direction. They offer low
leakage over temperature (2.5nA at +85°C). Low power
consumption and ESD tolerance greater than 2000V per
Method 3015.7 are guaranteed.

The MAX312/MAX313/MAX314 are quad, single-
pole/single-throw (SPST) analog switches. The MAX312
is normally closed (NC), and the MAX313 is normally
open (NO). The MAX314 has two NC switches and two
NO switches. All three devices operate from a single
supply of +4.5V to +30V or from dual supplies of +4.5V
to £20V.

Applications

Test Equipment
Communication Systems
PBX, PABX Systems
Audio Signal Routing
Avionics
Sample-and-Hold Circuits
Data Acquisition Systems

Features
Pin Compatible with DG411/DG412/DG413
Low On-Resistance (6.5Q typical)

Guaranteed RoN Match Between Channels (1.5Q max)

* & o o

Guaranteed RoN Flatness over Specified Signal
Range (2Q max)

¢ Guaranteed ESD Protection > 2000V per Method
3015.7

¢ Crosstalk > 96dB at 20kHz

¢ Single-Supply Operation: +4.5V to +30V
Dual-Supply Operation: 4.5V to +20V

¢ Rail-to-Rail Signal Handling

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX312CPE 0°C to +70°C 16 Plastic DIP
MAX312CSE 0°Cto +70°C 16 Narrow SO
MAX312C/D 0°C to +70°C Dice*
MAX312EPE -40°C to +85°C 16 Plastic DIP
MAX312ESE -40°C to +85°C 16 Narrow SO
MAX312MJE -55°C to +125°C 16 CERDIP**

Ordering Information continued at end of data sheet.
* Contact factory for dice specifications.
**Contact factory for availability.

Pin Configurations/Functional Diagrams/Truth Tables
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Call toll free 1-800-998-8800 for free samples or literature.
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MAX312/MAX313/MAX314

10Q, Quad, SPST, CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to GND
........................................................................... -0.3V to +44V
....+0.3V to -44V
................................................................... -0.3V to +44V
(GND - 0.3V) to (V+ + 0.3V)
................................ (V--2V) to (V+ + 2V)
or 30mA (whichever occurs first)
Continuous Current (COM_, NO_, NC )...ccccevvvvvercinnnns +100mA
Peak Current (COM_, NO_, NC_ ) ..oooocvveirieeeiiiee e +300mA

Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 10.53mW/°C above +70°C) .......... 842mwW
Narrow SO (derate 8.70mW/°C above +70°C) ....696mwW
CERDIP (derate 10.00mW/°C above +70°C)............... 800mwW
Operating Temperature Ranges
MAX31_C_
MAX31_E_

Storage Temperature Range

Lead Temperature (soldering, 10sec)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

Note 1: Signals on NC_, NO_, COM_, or IN_ exceeding V+ or V- will be clamped by internal diodes. Limit forward diode current to
maximum current rating.

ELECTRICAL CHARACTERISTICS—Dual Supplies
(V+ =15V, V- =-15V, VL = 5V, GND = 0V, VINH = 2.4V, V|NL = 0.8V, Ta = TMIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYyp MAX UNITS
(Note 2)
ANALOG SWITCH
Vcowm_,
Analog Signal Range VNO_, (Note 3) V- V+ Vv
VNC_
Ta= C,E 6.5 10
. ICOM = 10mA, +25°C
On-Resistance RoN VNO. O VNG = +10V M 9 Q
Ta = TMIN to TMAX 15
On-Resistance Match Between Icom = 10mA, Ta=+25°C 0.3 1.5
ARON _ Q
Channels (NOte 4) VNO_ or VNC_ =+10V TA = TM'N to TMAX
On-Resistance Flatness com = 10mA,_ Ta=+25°C 0.2
(Note 5) RFLAT(ON)| VNO_ Or VNC_ = -5V, — Q
oV, 5V Ta = TMmIN to TmAX 4
Off Leakage Current NG Veom = F10V Ta=+25°C -0.5 -0.02 0.5
(NO_ or NC_) INC VNO_ or VNC_ = +10V TAa=TMIN C,E -2.5 2.5 nA
(Note 6) to TmAx M -40 40
« ‘ Ta =+25°C -0.5 -0.02 0.5
COM Off Leakage Current Vcowm = =10V,
(Note 6) INC(OFR) | vyo_ orvne. = F10v| TA=TMiN| C B 25 25 nA
to TmAx M -40 40
Ta =+25°C -1 -0.04 1
COM On Leakage Current Vcom = £10V, —
(Note 6) ICOMON) | 6 or e =+10v | TA=Tmin| C B o > nA
to TMAX M -100 100

2 MAXIV




10Q, Quad, SPST, CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(V+ =15V, V- =-15V, VL =5V, GND = 0V, VINH = 2.4V, VINL = 0.8V, Ta = TmIN to TmAX, unless otherwise noted.)

MIN

TYP

MAX

PARAMETER SYMBOL CONDITIONS UNITS
(Note 2)
LOGIC INPUT
':g# Currentwith Input Voltage | | |\ = 2 4V, all others = 0.8V 0500 0.005 0500 | pA
:_"0‘;;” Currentwith Input Voltage | | | |\ = 0.8V, all others = 2.4V 0500 0.005 0500 | pA
POWER SUPPLY
Power-Supply Range +4.5 +20.0 \
All channels on or off, T = +25°C 1 0.0001 1
" VIN =0V or 5V,
Positive Supply Current I+ V4 = 16.5V HA
V- = -16.5V Ta = TMIN to TMAX -5 5
All channels on or off, Ta = +25°C -1 0.0001 1
. VIN =0V or 5V,
Negative Supply Current I- V+ = 16,5V HA
V- = -16.5V TA = TMIN to TMAX -5 5
All channels on or off, T = +25°C 1 0.0001 1
. VIN =0V or 5V,
Logic Supply Current IL V4 = 16.5V HA
V- = -16.5V TAa = TMIN to TmAX -5 5
All channels on or off, Ta = +25°C 1 -0.0001 1
VIN =0V or 5V,
Ground Current IGND _ HA
V=165V TA=TmiNto T 5 5
V- =-16.5V A= IMIN 0 TMAX -
DYNAMIC
) Figure 2 Ta = +25°C 70 225
Turn-On Time t ’ ns
ON Vcom = 10V TA = TMIN to TMAX 275
: Figure 2 Ta=+25°C 65 185
Turn-Off Time t ’ ns
OFF Vcowm = 10V Ta = TMIN to TMAX 235
MAX314 only, Figure 3,
Break-Before-Make Time Delay tp RL = 300Q, Ta = +25°C 1 5 ns
CL = 35pF
L CL=1.0nF
(C,\T;fegg)'mec“o” Vete | Veen = 0V, Ta = +25°C -30 20 30 pC
RGEN = 0Q, Figure 4
RL =50Q,
Off Isolation (Note 7) Viso CL = 5pF, Ta=+25°C -65 dB
f = 1MHz, Figure 5
RL =50Q,
Crosstalk (Note 8) \Ye1s CL = 5pF, Ta=+25°C -85 dB
f = 1MHz, Figure 6
NC or NO Capacitance C(orF) | f=1MHgz, Figure 7 Ta = +25°C 15 pF
COM Off Capacitance C(com) | f=1MHz, Figure 7 Ta = +25°C 15 pF
On Capacitance C(com) | f=1MHz, Figure 7 Ta = +25°C a7 pF

MAXIM
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MAX312/MAX313/MAX314

10Q, Quad, SPST, CMOS Analog Switches

ELECTRICAL CHARACTERISTICS—Single Supply
(V+ =12V, V-=0V, VL =5V, GND =0V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)
ANALOG SWITCH
Vcom_,
Analog Signal Range VNO_, (Note 3) 0 V+ \Y
VNC_
. Icom = 10mA, Ta = +25°C 12.5 25
Channel On-Resistance R Q
ON VNC_ or VNO_ +10V Ta = TMIN to TMAX 35
POWER SUPPLY
V+=13.2V Ta = +25°C -1 0.0001 1
Positive Supply Current I+ all channels on or off, HA
VIN = OV or 5V Ta = TmAX -5 5
VL =5.5V Ta = +25°C -1 0.0001 1
Logic Supply Current IL all channels on or off, HA
VIN = OV or 5V Ta = TmAX -5 5
VL =5.5V Ta = +25°C -1 -0.0001 1
Ground Current IGND all channels on or off, HA
VIN = OV or 5V Ta = TmAX -5 5
DYNAMIC
Turn-On Time toN Figure 2, Ta=+25°C 100 325 ns
(Note 3) VNo_ or VNC_ = 8V TA = TMIN to TMAX 425
Turn-Off Time torF Figure 2, Ta=+25°C 95 175 ns
(Note 3) VNo_ or VNC_ = 8V TA = TMIN to TMAX 225
. MAX314 only, Figure 3
(Bl\zizle(gefore-Make Time Delay - RL = 300Q, Ta = +25°C 5 ns
CL = 35pF
Figure 4,
Charge Injection CL =1.0nF, _ o )
(Note 3) VCTE | vgen = OV, Ta=+25°C 5 pC
RGEN = OV

Note 2: The algebraic convention, where the most negative value is a minimum and the most positive value a maximum, is used in

this data sheet.
Note 3: Guaranteed by design.

Note 4. ARoN = ARoN max - ARoN min.
Note 5: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the

specified analog signal range.
Note 6: Leakage parameters are 100% tested at maximum-rated hot temperature and guaranteed by correlation at +25°C.

Note 7: Off isolation = 20log1o [Vcom / (VNcC or VNO)], Vcom = output, VNC or VNO = input to off switch.

Note 8: Between any two switches.
Note 9: Leakage testing at single supply is guaranteed by testing with dual supplies.
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10Q, Quad, SPST, CMOS Analog Switches

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

ON-RESISTANCE vs. Vcom AND ON-RESISTANCE vs. Vcom
TEMPERATURE (SINGLE SUPPLY, V- = 0V)
16 [Vi-sv, A:Ta=+125°C |4 1000 i AV+=27V |3
V4 = -15V B:Ta=+85°C_|2 Y4 B:v+=33V |¥
14 C:TA=+70°C_| C:V+=5V
D: Ta = +25°C D:V+=9V
12 E: Ta=-55°C ] l \ E: V+=12V
_ 100 Hy i\ F: V+ = 15V
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2 1
-5 <10 -5 0 5 10 15 01234567 89101112131415
Veom (V) Veom (V)
ON-RESISTANCE vs. Vcom AND OFF LEAKAGE CURRENT ON LEAKAGE CURRENT
TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
24 = 100 8 100 e
V+ =12V, V4 = 15V, g V+ = 15V, g
22 |y-=ov 7z V- =-15V, g -=-15V, g
20 // 10 | Vic OR Vo = 10V E 10 It Veom =F10V /’ :
18 ,//—\‘ A — Veom =F10V
o < T /
16 /[ £ 1 < 1 v
— e
— / ™~ B ~ [im] L
g u - 2 Y g
3 AT 1 ¢ / < 01 2 01
€12 b2 D i / &
10 ;,/’" E m / Z ool el
8 A: Ta = +125°C] S 001 L ' Jd
B: Ta = +85°C | o
6 C:Ta=+70°C 1 0.001 7 0.001 —#
4 D: T = +25°C | M L,
E: Ta = -55°C -~ i
2 0.0001 0.0001
01234567 829 101112 50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125
Veom (V) TEMPERATURE (°C) TEMPERATURE (°C)
CHARGE INJECTION SUPPLY CURRENT
vs. Vcom vs. TEMPERATURE
40  ——————— s 100 — =
A:V+ =15V, V- = -15V g A: 1+ =165V g
30 |B:v+=12v,v-=0v : B:1-=-16.5V g
\A 10 fc: 1 =55V 2
20 / \
10 g \\ i !
& S TN <
50 4 T o1 —_
> - A T
-10 / * 0.01 = 7
. — —TB "
N / S >
L~
/ 0.001 ¢~
L~
-40 0.0001 ==
-14-12-10-8 6 -4 2 0 2 4 6 8 101214 75 50 25 0 25 50 75 100 125
Veom (V) TEMPERATURE (°C)
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MAX312/MAX313/MAX314

10Q, Quad, SPST, CMOS Analog Switches

(Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION

vs. FREQUENCY

FREQUENCY RESPONSE

Typical Operating Characteristics (continued)

0 Ay 8 100 0 LU 2 20
V+ =15V ‘ ‘ g ON RESPO SE""‘ \ \ NG
| V-=-15v : -10 OFF ISOLATIO = 10
o 5Vrms SIGNAL 10 \\//.-:’,
% 600Q SOURCE AND LOAD _ 20 SRILT— ><"x 2 o
o -40 1 g ~ .30 ‘,>< 10 §
% 5 3 "Aﬂ \\ g;
=z -60 1 & B -40 na8, N 20
£ 5 = 4 / ON ,__>\ %
S 80 111l SIGNAL DISTORTION o1 © N P % PHASE[TT 30 7
s - | ‘HH -60 T 2.5pF CAPACITOR ,,,,,,7X‘ -40
-100 EASUREMENT LIMITS 001 (FOR REFERENCE ONLY)
=l . 70 el 50
o LI T
10 100 1000 10000 100000 1 10 100 300
FREQUENCY (Hz) FREQUENCY (MHz)
Pin Description
PIN
NAME FUNCTION
MAX312 | MAX313 | MAX314
1.8, 1.8, L8, IN2, IN4, Logic Level Inputs
9,1 9,1 9,1 IN3, IN2 9 P
2,7, 2,7, 2,7, COM1, COM4, Analog Signal Common Terminals
10,15 | 10,15 | 10,15 | COMS3, COM2 919
3,6, NC1, NC4, . .
11,14 — — NC3, NC2 Analog Signal Normally Closed Terminals
3,6, NO1, NO4, . .
— 11,14 — NO3, NO2 Analog Signal Normally Open Terminals
— — 3,6 NO1, NO4 Analog Signal Normally Open Terminals
— — 11, 14 NC3, NC2 Analog Signal Normally Closed Terminals
4 4 4 V- Negative Analog Supply Input (connect to GND for single-supply operation)
5 5 5 GND Logic Level Ground
12 12 12 VL Logic Supply Voltage
13 13 13 V+ Positive Analog Supply Input

MAXIN



10Q, Quad, SPST, CMOS Analog Switches

Applications Information

Low-Distortion Audio
The MAX312/MAX313/MAX314, having very low RON
and very low RoN variation with signal amplitude, are
well suited for low-distortion audio applications. The
Typical Operating Characteristics show Total Harmonic
Distortion (THD) vs. Frequency graphs for several sig-
nal amplitudes and impedances. Higher source and
load impedances improve THD, but reduce off isolation.

Off Isolation at High Frequencies
In 50Q systems, the high-frequency on-response of
these parts extends from DC to above 100MHz with a
typical loss of -2dB. When the switch is turned off, how-
ever, it behaves like a capacitor, and off isolation
decreases with increasing frequency. (Above 300MHz,
the switch actually passes more signal turned off than
turned on.) This effect is more pronounced with higher
source and load impedances.

Above 5MHz, circuit board layout becomes critical, and
it becomes difficult to characterize the response of the
switch independent of the circuit. The graphs shown in
the Typical Operating Characteristics were taken using
a 50Q source and load connected with BNC connec-

tors to a circuit board deemed “average”; that is,
designed with isolation in mind, but not using strip-line
or other special RF circuit techniques. For critical appli-
cations above 5MHz, use the MAX440, MAX441, and
MAX442, which are fully characterized up to 160MHz.

V+

'

V+

— COM_

t

V-

-

Figure 1. Overvoltage Protection Using External Blocking
Diodes

tr < 20ns

LOGIC B tf < 20ns
INPUT
SWITCH
OUTPUT

LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE LOGIC SENSE.

MAXIM
MAX312
MAX313
+5V +15V MAX314
I I
SWITCH
SWITCH vy —| coI/II ~ V. +N01 OUTPUT v
INPUT ; ORNC1 0
RL CL

LOGIC
INPUT

INL D )

GND

V- —

I
ov

-15v

3OOQI 35pF

REPEAT TEST FOR EACH SWITCH. FOR LOAD
CONDITIONS, SEE Electrical Characteristics.

CL INCLUDES FIXTURE AND STRAY CAPACITANCE.

Vo =Veom (RLRILRON)

Figure 2. Switching-Time Test Circuit
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MAX312/MAX313/MAX314

10Q, Quad, SPST, CMOS Analog Switches

LOGIC +3V
INPUT ][ 50% NK
ov

SWITCH —+ 09V N
OUTPUT 1 SVoL \
(Vo) ov
SWITCH
OUTPUT 2 0.9Vo2
V02
(Vo2) ]
W — tp | > ) |-

Vcomi = +10V
Vcomz = +10V

LOGIC
INPUT

IN_ [: ~ _i Ri2 C2
@ GND V- :|: =
I <1

NI
+5V +15V MAx314
| |
VL V+
] COM_ ~a NO_ Vo1
I
I
CoM NC c
— ;0/:4—— L1

L

RL = 300Q

CL INCLUDES FIXTURE AND STRAY CAPACITANCE. €= 35F

Figure 3. Break-Before-Make Test Circuit (MAX314 only)
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OFF o OFF

ON
OFF OFF
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Vin DEPENDS ON SWITCH CONFIGURATION;
INPUT POLARITY DETERMINED BY SENSE OF SWITCH.
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Figure 4. Charge Injection Test Circuit
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10Q, Quad, SPST, CMOS Analog Switches

MNAXI
1 +5V MAX313 C 45V 45V mﬁg
MAX314
ﬁ |—0 [{ |—" | MAX314
SIGNAL — SIGNAL = V+ L
GENERATOR 0dBm ~ Ve w GENERATOROBM  — |coms L NN
COM ;
& hd y & A4 ; YW
— - N 2.4V L = |Int ; N| = —
- <]— = v, 2.4V O‘?‘_D <]——§7 0V, 2.4
COM — — : —
ANALYZER = . com2| —
— 9 NCORNO ANALYZER |-—g— 02 AN NC
" L GND V- c i GND V- c
L - R =
L — 1L 1
_ = 15V — - = -15v ——
Figure 5. Off-Isolation Test Circuit Figure 6. Crosstalk Test Circuit
Mﬂi}(g!;l/l MAXIV
MAX312
15V +5V
+15v 5 MAX313 ¢’ MAX313
CH MAX314 L_( H MAX314
J:— — v+ VL
= Vi VL
com coMm
CAPACITANCE
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O_
\\
\
1
' IN
CAPACITANCE N <]_ gy4\c;r
,
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f= 1MHz —©
- GND V- c
= -15v =

f=1MHz

NC OR NO

IN
""" <I__ 2.4V

0V or

GND
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i

Figure 7. Channel-Off Capacitance Test Circuit
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Figure 8. Channel-On Capacitance Test Circuit
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MAX312/MAX313/MAX314

10Q, Quad, SPST, CMOS Analog Switches

_Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX313CPE 0°C to +70°C 16 Plastic DIP
MAX313CSE 0°C to +70°C 16 Narrow SO
MAX313C/D 0°Cto +70°C Dice*
MAX313EPE -40°C to +85°C 16 Plastic DIP
MAX313ESE -40°C to +85°C 16 Narrow SO
MAX313MJE -55°C to +125°C 16 CERDIP**
MAX314CPE 0°C to +70°C 16 Plastic DIP
MAX314CSE 0°C to +70°C 16 Narrow SO
MAX314C/D 0°C to +70°C Dice*
MAX314EPE -40°C to +85°C 16 Plastic DIP
MAX314ESE -40°C to +85°C 16 Narrow SO
MAX314MJE -55°C to +125°C 16 CERDIP**

* Contact factory for dice specifications.

**Contact factory for availability.

10

Chip Topography

COM1 IN1 IN2 COM2
' r A
- i
|
A — — D
» e
V-7 i W — v+ 0.140"
GND — (3.56mm)
Vi
| -I |
| [ | |
B —' — — 2 1 C
| I
| = E |
[
| | !
. i
[ —
| o 4 LR o l__J.J'__-I -
COM4 IN4 IN3 COM3
0.085"
< (2.16mm)
MAX312 MAX313 MAX314
PIN NAME PIN NAME PIN NAME
A NC1 A NO1 A NC1
B NC4 B NO4 B NC4
C NC3 C NO3 C NC3
D NC2 D NO2 D NC2

TRANSISTOR COUNT: 100
SUBSTRATE CONNECTED TO V+
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10Q, Quad, SPST, CMOS Analog Switches

Package Information

INCHES MILLIMETERS
- —— DIM

MIN | MAX | MIN [ MAX
D | * |—— ] —] A - 0.200 - 5.08

“ ’ Al | 0015 | - 0.38 -
* A N \ A3 A2 | 0125 [ 0175 | 318 | 445
A A2 T A3 | 0.055 | 0.080 | 1.40 | 2.03
L ] . B | 0016 | 0.022 | 041 | 056
+ — Bl | 0045 | 0.065 | 1.14 | 1.65
A § i .; c | 0.008 | 0012 | 020 [ 0.30
Loa1 - D1 [ 0.005 | 0.080 | 013 | 2.03
Y - 0715 N E | 0300 [ 0325 | 762 | 826

C—» El | 0.240 | 0.310 | 6.10 7.87
€ ||| |=—B1 eA » e | 0.100 - 2.54 —
B —m eA | 0.300 - 7.62 -

eB——= eB | - 0.400 _ 10.16
+l = D1 L | 0115 | 0150 | 292 | 381
D 7 /00— ) INCHES  |MILLIMETERS
Plastic DIP  [PKG.|DIM [PINS—ZR—T00s T UiN | MAX
PLASTIC P | D | 8 03480390 884 | 9.91
DUAL-IN-LINE 0T e o Tee Ta 7 Tioda
PACKAGE P | D | 18 |0.885 | 0.915 | 22.48 | 23.24
7 Tt (0.300in.) P [ D |20 [1.015 |1.045 [25.78 | 26.54
N | D | 24 | 1.14 |1.265 |28.96 | 32.13
21-0043A
INCHES MILLIMETERS
DIM

MIN MAX MIN MAX
A | 0.053 | 0.069 1.35 1.75
Al | 0.004 | 0.010 0.10 0.25
0.014 | 0.019 0.35 0.49
0.007 | 0.010 0.19 0.25
0.150 | 0.157 3.80 4.00
0.050 1.27
0.228 | 0.244 5.80 6.20
0.016 | 0.050 0.40 1.27

= { iA ) L O°-\8°
T e A %\Lu

B c L —e=

—|IT(o|[m|[O|m

O

PACKAGE 14 | 0.337 |0.344 | 855 | 8.75
D 16 | 0.386 [0.394 | 9.80 | 10.00

(0.150 in ) 21-0041A

1AA/(ARE
ﬁ Narrow SO DIM IPINSO S TvAX | MIN | MAX
E H SMALL-OUTLINE D | 8 |0.189 [0.197 | 4.80 | 5.00

HEH//BEEH

MAXIM 11
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MAX312/MAX313/MAX314

10Q, Quad, SPST, CMOS Analog Switches

Package Information (continued)

DIM INCHES MILLIMETERS

MIN MAX | MIN | MAX

—El1—™ A - 0.200 - 5.08

E B | 0.014 | 0.023 | 0.36 0.58

A |<7D4> B1 | 0.038 | 0.065 | 0.97 1.65
1 | | Cc [ 0008 | 0.015 | 0.20 | 0.38
+ E | 0220 | 0.310 | 5.59 7.87

Y A o | | | ! El1 | 0290 | 0.320 | 7.37 8.13

1 e 0.100 2.54

*Q M ge1se [ L | 0125 | 0.200 | 3.18 5.08

yr -~ - " L1 | 0.150 - 3.81 _
L L1 C — || Q | 0.015 | 0.070 | 0.38 1.78
e = ||l B1 s - 0.098 - 2.49

B . s1 | 0.005 — 0.13 —
+| |¢ S1 +‘ |¢ S oM Ipins|NCHES _ [MILLIMETERS
— — — CERDIP MIN MAX MIN MAX
D | 8 - |o0405| - |10.29
CERAMIC DUAL-IN-LINE D 112 | — lo785| — l|1094
PACKAGE D |16 | - [o840] - [2134
(0.300 in.) D |18 | - |0960| - |[2438
D |20 | - [1060| - [26.92
D |24 | - |1280| - |3251
21-0045A
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